Kinase-dependent differentiation of a retinal ganglion cell precursor.
Cell lines are frequently used to elucidate mechanisms of disease pathophysiology. Yet extrapolation of results with cell lines to neurodegenerative disorders is difficult because they are mitotic and usually have other non-neuronal properties. The RGC-5 cell line has many features of retinal ganglion cells (RGCs). Despite its expression of Thy-1 and NMDA receptors, as found in primary RGCs, this line's ability to proliferate and non-neuronal appearance differentiate it from other central neurons, complicating its use for the study of neuronal survival, electrophysiology, or neurite extension. A method was identified for differentiating RGC-5 cells using the nonspecific protein kinase inhibitor staurosporine. Cultures were treated with 100 nM to 3.16 muM staurosporine and assessed for a variety of differentiation markers. Differentiated RGC-5 cells expressed numerous neuronal properties, including arrest of proliferation without inducing apoptosis, induction of a neuronal morphology, upregulation of neuronal markers, and establishment of outward rectifying channels. Differentiation was not dependent on a single kinase-dependent pathway, based on profiling multiple kinase phosphorylation targets and attempts to replicate differentiation with multiple specific kinase inhibitors. This method for producing an RGC-like cell from a proliferating cell line facilitates the following previously impractical techniques: high-throughput screening for agents that are neuroprotective or affect ionic channels; straightforward transduction of gene expression in central neurons by nonviral transfection techniques, including production of stable transfectants; biochemical and other assays of pure RGC-like cells without purification on the basis of cell-surface antigens or anatomic location.